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(54) IMAGE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To estimate the scene attributes of an image to process the 
image in a way that suits the scene attributes. 

SOLUTION: This image processing method which records or displays images according 
to image data includes detecting face areas using a face detection means, creating image 
processing condition parameters according to the number of face areas detected, and 
processing images according to the image processing condition parameters. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

In the image-processing approach which is based on image data, and records or displays 
an image, 

A face detection means detects a face field. 

An image-processing condition parameter is generated according to the number of said 

detected face fields, 

The image-processing approach characterized by carrying out an image processing based 
on said image-processing condition parameter. 
[Claim 2] 

The image-processing approach according to claim 1 characterized by enlarging 
relatively the emphasis degree of a frequency component higher than the reference 
frequency of edge enhancement, so that there are many said face fields. 
[Claim 3] 

The image-processing approach according to claim 1 characterized by enlarging 
relatively the emphasis degree of a frequency component lower than the reference 
frequency of edge enhancement, so that there are few said face fields. 
[Claim 4] 

The image-processing approach according to claim 1 characterized by making the 
processing radius of data smoothing small, or making data smoothing unsuitable, so that 
there are many said face fields. 
[Claim 5] 

The image-processing approach according to claim 1 characterized by enlarging the 
processing radius of data smoothing or making a limit of smoothing loose, so that there 

are few said face fields. 
[Claim 6] 

The image-processing approach according to claim 1 characterized by applying what 
shifted gradation contrast to the high contrast side at the whole image, so that there are 
many said face fields. 



[Claim 7] 

The image-processing approach according to claim 1 characterized by applying what 
shifted gradation contrast to the bearish side at the whole image, so that there are few said 
face fields. 
[Claim 8] 

The image-processing approach according to claim 1 characterized by weakening 
defective clearance processing or making defective clearance processing unsuitable, so 
that there are many said face fields. 
[Claim 9] 

The image-processing approach according to claim 1 characterized by enlarging defective 
clearance processing, so that there are few said face fields. 
[Claim 10] 

It is the image-processing approach given in any 1 term of claim 1 characterized by 
excepting from the number of the face fields for image-processing conditional judgment 
about the face field of the small size below predetermined [ of said face field ] thru/or 
claim 10. 
[Claim 11] 

It is the image-processing approach given in any 1 term of claim 1 characterized by 
excepting from the number of said face fields for image-processing conditional judgment 
about the face field where a high-fi-equency component is scarce thru/or claim 10. 
[Claim 12] 

The image-processing approach given in the number of said face fields, and any 1 term of 
claim 1 characterized by changing image-processing conditions with the combination of 
the size information on a face field per piece thru/or claim 10. 
[Claim 13] 

In the image-processing approach which is based on image data, and records or displays 

an image, 

A face detection means detects a face field, 

The face field of the maximum size is chosen among said detected face fields, 

An image-processing condition parameter is generated based on the size information on 

said selected face field. 

The image-processing approach characterized by carrying out an image processing based 
on said image-processing condition parameter. 

[Claim 14] 

In the image-processing approach which is based on image data, and records or displays 

an image, 

A face detection means detects a face field. 

The sharpness of said face field of each which was detected is judged. 

Said sharpness chooses the face field of the maximum size from the things more than 

predetermined level. 

An image-processing condition parameter is generated based on the size information on 

said selected face field, 

The image-processing approach characterized by carrying out an image processing based 
on said image-processing condition parameter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the image-processing approach which is based on image data 
from a photograph subject copy, a digital camera, etc., and records or displays an image. 
[Background of the Invention] 
[0002] 

When recording an image on a record ingredient conventionally based on the image data 
which picturized the photographic film and was obtained, in order to raise the quality of 
the image to record, various image processings are performed. For example, the 
photography information inputted to the image a photograph of was taken on the 
occasion of photography is performing image quality amendment (for example, patent 
reference 1). As photography information, there are photography distance information, 
seriography information, luminescence information on a flash plate, shutter speed 
information, photographic subject brightness information, etc., and edge (profile) 
emphasis and contrast stretching are performed as image quality amendment. 
[0003] 

Moreover, by the magnitude of the face image area of image data, and the existence of 

area, there arc some which change the image-processing approach, it is made to contrast 

with a background region according to face size, and the image processing of a face field 

is adjusted (for example, patent reference 2). 

[Patent reference 1] JP,7-159904,A 

[Patent reference 2] JP,9-233423,A 

[Description of the Invention] 

[Problem(s) to be Solved by the Invention] 

[0004] 

Thus, although various image processings were performed, and it was made to contrast 
with a background region according to face size and the image processing of a face field 
was adjusted in order to raise the quality of the image to record, the image processing 
according to a non-person photograph, a certification photograph, a portrait, a snapshot, a 
set photograph, etc. was not completed. 
[0005] 

This invention was made in view of this point, presumes the scene attribute of the image 
itself, and aims at offering the image-processing approach which can perform the image 
processing suitable for a scene attribute. 
[Means for Solving the Problem] 
[0006] 

In order to solve said technical problem and to attain the object, this invention was 

constituted as follows. 
[0007] 

In the image-processing approach which invention according to claim 1 is based on 
image data, and records or displays an image, 
A face detection means detects a face field. 



An image-processing condition parameter is generated according to the number of said 
detected face fields, 

It is the image-processing approach characterized by carrying out an image processing 

based on said image-processing condition parameter. 

[0008] 

Invention according to claim 2 is the image-processing approach according to claim 1 
characterized by enlarging relatively the emphasis degree of a frequency component 
higher than the reference frequency of edge enhancement, so that it has many said face 
fields. 
[0009] 

Invention according to claim 3 is the image-processing approach according to claim 1 
characterized by enlarging relatively the emphasis degree of a frequency component 
lower than the reference frequency of edge enhancement, so that there are few said face 
fields. 
[0010] 

Invention according to claim 4 is the image-processing approach according to claim 1 
characterized by making the processing radius of data smoothing small, or making data 
smoothing unsuitable, so that it has many said face fields. 
[0011] 

Invention according to claim 5 is the image-processing approach according to claim 1 
characterized by enlarging the processing radius of data smoothing or making a limit of 
smoothing loose, so that there arc few said face fields. 
[0012] 

Invention according to claim 6 is the image-processing approach according to claim 1 
characterized by applying what shifted gradation contrast to the high contrast side to the 
whole image, so that it has many said face fields. 
[0013] 

Invention according to claim 7 is the image-processing approach according to claim 1 
characterized by applying what shifted gradation contrast to the bearish side to the whole 
image, so that there are few said face fields. 
[0014] 

Invention according to claim 8 is the image-processing approach according to claim 1 
characterized by weakening defective clearance processing or making defective clearance 
processing unsuitable, so that it has many said face fields. 
[0015] 

Invention according to claim 9 is the image-processing approach according to claim 1 
characterized by enlarging defective clearance processing, so that there are few said face 
fields. 
[0016] 

Invention according to claim 10 is the image-processing approach given in any 1 term of 
claim 1 characterized by excepting from the number of the face fields for image- 
processing conditional judgment about the face field of the small size below 
predetermined [ of said face field ] thru/or claim 10. 
[0017] 

Invention according to claim 1 1 is the image-processing approach given in any 1 term of 
claim 1 characterized by excepting from the number of said face fields for image- 



processing conditional judgment about the face field where a high-frequency component 

is scarce thni/or claim 10. 

[0018] 

Invention according to claim 12 is the image-processing approach given in the number of 
said face fields, and any 1 term of claim 1 characterized by changing image-processing 
conditions with the combination of the size information on a face field per piece thru/or 
claim 10. 
[0019] 

In the image-processing approach which invention according to claim 13 is based on 
image data, and records or displays an image, 
A face detection means detects a face field, 

The face field of the maximum size is chosen among said detected face fields, 

An image-processing condition parameter is generated based on the size information on 

said selected face field, 

It is the image-processing approach characterized by carrying out an image processing 

based on said image-processing condition parameter. 

[0020] 

In the image-processing approach which invention according to claim 14 is based on 
image data, and records or displays an image, 
A face detection means detects a face field. 

The sharpness of said face field of each which was detected is judged, 

Said sharpness chooses the face field of the maximum size from the things more than 

predetermined level, 

An image-processing condition parameter is generated based on the size information on 
said selected face field. 

It is the image-processing approach characterized by carrying out an image processing 
based on said image-processing condition parameter. 
[Effect of the Invention] 
[0021] 

By said configuration, this invention has the following effectiveness. 
[0022] 

In invention according to claim 1, an image-processing condition parameter is generated 
according to the number of the detected face fields, and an image processing is carried 
out based on an image-processing condition parameter. Thus, it is possible to perform the 
image processing which presumed the scene attribute of the image itself, such as a non- 
person photograph, a certification photograph, a portrait, a snapshot, and a set photograph, 
and was suitable for the scene attribute. 
[0023] 

It is possible to perform edge enhancement which enlarged relatively the emphasis degree 

of a frequency component higher than the reference frequency of edge enhancement in 
invention according to claim 2, so that there were many face fields, presumed the scene 
attribute of the image itself, such as a set photograph, and was suitable for the scene 
attribute. 
[0024] 

It is possible to perform edge enhancement which enlarged relatively the emphasis degree 
of a frequency component lower than the reference frequency of edge enhancement in 



invention according to claim 3, so that there were few face fields, presumed the scene 
attribute of the image itself, such as a non-person photograph, a certification photograph, 
a portrait, and a snapshot, and was suitable for the scene attribute. 
[0025] 

It is possible to perform data smoothing which made the processing radius of data 
smoothing small, or made data smoothing unsuitable, presumed the scene attribute of the 
image itself, such as a set photograph, and was suitable for the scene attribute, so that 
there were many face fields by invention according to claim 4. 
[0026] 

It is possible to perform data smoothing which enlarged the processing radius of data 
smoothing, or made the limit of smoothing loose, presumed the scene attribute of the 
image itself, such as a non-person photograph, a certification photograph, a portrait, and a 
snapshot, and was suitable for the scene attribute, so that there were few face fields by 

invention according to claim 5. 
[0027] 

It is possible to perform high contrast of gradation contrast which applied what shifted 
gradation contrast to the high contrast side to the whole image in invention according to 
claim 6, so that there were many face fields, presumed the scene attribute of the image 
itself, such as a set photograph, and was suitable for the scene attribute. 
[0028] 

It is possible to perform the ** tone of gradation contrast which applied what shifted 
gradation contrast to the bearish side to the whole image in invention according to claim 
7, so that there were few face fields, presumed the scene attribute of the image itself, such 
as a non-person photograph, a certification photograph, a portrait, and a snapshot, and 
was suitable for the scene attribute. 
[0029] 

It is possible to perform defective clearance processing in which weakened defective 
clearance processing, or made defective clearance processing unsuitable, presumed the 
scene attribute of the image itself, such as a set photograph, and it was suitable for the 
scene attribute, so that there were many face fields, by invention according to claim 8. 
[0030] 

It is possible to perform defective clearance processing in which enlarged defective 
clearance processing in invention according to claim 9, so that there were few face fields, 
and presumed the scene attribute of the image itself, such as a non-person photograph, a 
certification photograph, a portrait, and a snapshot, and it was suitable for the scene 
attribute. 
[0031] 

It is possible to perform the image processing which excepted from the number of the 
face fields for image-processing conditional judgment, presumed the scene attribute of 
the image itself, such as a set photograph, and was suitable for the scene attribute about 
the face field of the small size below predetermined [ of a face field ] in invention 
according to claim 10. 
[0032] 

It is possible to perform the image processing which excepted fi-om the number of the 
face fields for image-processing conditional judgment, presumed the scene attribute of 
the image itself, such as a non-person photograph, a certification photograph, a portrait, a 



snapshot, and a set photograph, and was suitable for the scene attribute in invention 
according to claim 1 1 about the face field where a high-frequency component is scarce. 
[0033] 

In invention according to claim 12, it is possible the number of face fields and to perform 
per piece the image processing which changed image-processing conditions, presumed 
the scene attribute of the image itself, such as a non-person photograph, a certification 
photograph, a portrait, a snapshot, and a set photograph, and was suitable for the scene 
attribute with the combination of the size information on a face field. 
[0034] 

It is possible to perform the image processing which generated the image-processing 
condition parameter in invention according to claim 13 based on the size information on 
the selected face field, carried out the image processing based on the image-processing 
condition parameter, presumed the scene attribute of the image itself, such as a non- 
person photograph, a certification photograph, a portrait, a snapshot, and a set photograph, 
and was suitable for the scene attribute. 
[0035] 

The sharpness of each detected face field is judged in invention according to claim 14. 
Sharpness chooses the face field of the maximum size from the things more than 
predetermined level. An image-processing condition parameter is generated based on the 
size information on the selected face field. It is possible to perform the image processing 
which carried out the image processing based on the image-processing condition 
parameter, presumed the scene attribute of the image itself, such as a non-person 
photograph, a certification photograph, a portrait, a snapshot, and a set photograph, and 
was suitable for the scene attribute. 
[Best Mode of Carrying Out the Invention] 
[0036] 

Hereafter, although the gestalt of implementation of the image-processing approach of 
this invention is explained, this invention is not limited to the gestalt of this operation. 
Moreover, the gestalt of implementation of this invention does not show the most 
desirable gestalt of invention, and the vocabulary of this invention is not limited to this. 
[0037] 

The outline block diagram of the image recording system by which drawing 1 records an 
image on a record ingredient based on image data, drawing in which drawing 2 shows a 
subject-copy image, and drawing 3 are flow charts which show an image processing. The 
image recording system 1 of the gestalt of this operation is equipped with the scanner 3 
which obtains image data from the subject-copy image 2, the image processing system 4 
which performs an image processing, and the printer 5 which performs image recording. 
Although it has a printer 5 and image recording is carried out to a record ingredient with 
the gestalt of this operation based on image data, it may display on the thing which 
records an image on a storage, equipment, etc., or a display device. 
[0038] 

A means to obtain image data may not be limited to a scanner 3, but the image data from 
a CCD camera, a digital camera, etc. is sufficient as it. An image processing system 4 
performs the image processing which records an image on a record ingredient based on 
the image data of the subject-copy image 2 of a snapshot as personal computers etc. 
consisted of, for example, shown in drawing 2 . 



[0039] 

As a subject-copy image 2, it is not limited to drawing 2 but there are a non-person 
photograph, a certification photograph, a portrait, a set photograph, etc. Drawing 2 (a-d) 
is the subject-copy image 2 of four snapshots, and shows the example from which a 
person's manpower differs, respectively. 
[0040] 

This image processing system 4 performs processing as shown in drawing 3 . In step si, 
image data is obtained from the subject-copy image 2, and a face detection means detects 
a face field from this image data (step s2). 
[0041] 

When there is no face field, a color management is processed (step s3), image 
processings, such as sharp nature emphasis, noise rejection, and defective clearance, are 
performed further (step s4), and an output image is obtained (step s5). 
[0042] 

When there is a face field, an image-processing condition parameter is generated 
according to the number of the detected face fields (step s6) (step s7). Based on this 
image-processing condition parameter, a color management is processed (step s3), image 
processings, such as sharp nature emphasis, confrast adjustment, noise rejection, 
defective clearance, edge enhancement, and data smoothing, are performed further (step 
s4), and an output image is obtained (step s5). 
[0043] 

Or it combines and uses, independent [ in color values / field / this / face /, such as 
saturation, a hue value, and lightness, ] as detection ~ How to extract an edge from the 
technique of making a face field the field where a specific color continues about, and an 
image using technique, such as the Hough conversion, and to exfract a specific 
configuration pattern. The technique of the well-known official business known for this 
industry, such as a structure exfraction method by template matching or the technique of 
having combined these, is employable. 
[0044] 

To JP,52-156624,A, specifically on the color coordinate of two-dimensional or a three 
dimension The 13 or more number of the point of measurement which defined the point 
of measurement included to the color field appointed beforehand as beige, and judged it 
to be beige in a certain case Divide a former image into the technique and JP,4-346332,A 
which are judged as flesh color being in an image, and many images are divided into a 
pixel. Create the histogram of a hue value and a saturation value from the BGR value of 
each pixel, and a histogram is divided from the configuration. An image is divided into 
the field which consists of each pixel only equivalent to divided each part, it is ****** to 
histograms, such as a hue value, a saturation value, and a brightness value, in the 
technique and JP,6-309433,A which presume the field which is equivalent to a face from 
the field of mentioned plurality, JP,6-67320,A, JP,5-158164,A, and JP,5-165120,A. 
The approach of determining a beige field and making this beige field a face field, the 
technique of measuring the edge reinforcement of retrieval within the limits with JP,9- 
13 8471, A, and performing a profile extract, After measuring the concentration of two or 
more points or the brightness in an image, calculating the variation and variation's setting 
up the point beyond a predetermined value as a reference point Set up the retrieval range 
and the retrieval direction pattern using variation, such as concenfration, etc. by 



predetermined within the limits from a reference point, and variation, such as 
concentration in the direction which is retrieval within the limits and shows the retrieval 
direction pattern, searches the part beyond a predetermined value. Subsequently, it 
repeats searching on the basis of this part, and the method of connecting the reference 
point searched and set up and extracting a specific part is illustrated. 
[0045] 

Moreover, the technique which extracts a beige field to JP,9-101579,A, extracts the field 
of a non-edge part, and is made into a face field. The technique which extracts and 
compounds partial parts to JP,1 1-3 16845 ,A, makes a main photographic subject 
candidate, and is judged. The result of two or more extract approaches of having set the 
weighting factor as JP,9-138470,A separately The technique of extracting the high field 
of the probability which is the field which is equivalent to a face based on the result 
which carried out weighting with said weighting factor as a face field, After preparing 
two or more face templates for JP,8-63597,A, performing template matching of this face 
template and image and extracting a face field candidate How to extract a face field based 
on the beige distribution in a face field candidate. Process binary-ization etc. in an image 
at JP,8- 184925, A, and it divides into two or more fields. The technique of extracting the 
field where the probability which is a field equivalent to a face is the highest from these 
two or more fields, JP,5-210739A JP,5-274438,A, JP,5-274439,A, JP,5-307537,A, JP,5- 
307605,A, JP,5-282457,A, JP,6-214970,A, JP,6-309457,A, JP,7-234856,A, The approach 
a neural network extracts a face field to JP,8-87589,A, Although there is the technique of 
**, such as the technique of having used the line process method for JP,8-221567,A, 
JP,2000-20694,A, JP,2000-32272,A, JP,2000-201358,A, and JP,2000-207569,A This is 
an example and is not limited to this. 
[0046] 

Moreover, on [ other than the above-mentioned technique ] a monitor, a mouse, a light 
pen, etc. are used, a face field may be extracted because an operator specifies a face field 
manually, and you may use together with the extract approach mentioned above by 
making this into an auxiliary means. 
[0047] 

Moreover, processing of a color management avoids that the colors of an image differ 
and it is visible for every device by expressing a color picture using a common color 
space in two or more devices. That is, two colors expressed with the same coordinate 
value in a certain color space are going to make how whose color of the image in every 
device is visible in agreement based on the fundamental concept that it is visible to the 
same color by human being's eyes, by expressing all the colors in an image in one color 
space. The approach of the color of color management for every device being visible by 
using XYZ3 threshold as the color space, and amending the difference of the direction etc. 
is proposed by JP,2003-250055,A etc. 
[0048] 

Moreover, they are sharp nature emphasis, contrast adjustment, noise rejection, defective 
clearance, edge enhancement, data smoothing, etc. as an image processing based on an 
image-processing condition parameter. 
[0049] 

Sharp nature emphasis processing is processing which performs sharp-ization of an 
image as an approach for removing "dotage" which is one cause of image quality 



lowering, and making an image clear. Dotage of an image is produced when a high 
spatial-frequency component can weaken compared with a low spatial-frequency 
component. The effect appears in the boundary part (edge) of the field where 
concentration is uniform. Therefore, in order to remove dotage, processing which 
emphasizes a high spatial-frequency component is performed, and the high emphasis 
filter in image space is used. 
[0050] 

As this sharp nature emphasis processing, as shown in drawing 4 , the convolution 

operation by the spatial filter of 3x3 or 5x5 size can be performed. 

[0051] 

The example of the mask which emphasizes especially a high-frequency component of 
3x3 size is shown in drawing 4 (a), and the emphasis degree is adjusted with the value of 
k. Moreover, the example of the mask which emphasizes especially a low frequency 
component is shown in drawing 4 (b), and the emphasis degree is adjusted to it with the 
value of k. 
[0052] 

Contrast adjustment processing can make contrast increase by gray scale transformation. 
Moreover, there is a method of making the concentration value of an image correspond to 
a color among the approaches of emphasis of contrast, for example, the value in orange 
with the still higher value in red with a low value higher than this has the technique of a 
publication in "digital image processing" of Kindai Kagaku Sha Issuance ~ the visibility 
of the details of an image can be raised by making it correspond to yellow. Moreover, 
although it judges whether the contrast difference between 2 colors of a plane is the 
largest and there is the technique, such as JP,8-96141,A controlled to be plain and to 
perform 2 color plastic surgery, this is an example and is not limited to this. 
[0053] 

noise rejection processing — epsilon-filter — using ~ difference with contiguity pixel data 
— the pixel judges using information etc. whether it is an edge part. When it judges with 
an edge part, the image data of a basis is adopted as it is. When it judges with a non-edge 
part, an average value with a contiguity pixel is anew adopted as image data. Adjustment 
of judgment up conditions and adjustment of the radius of an average object domain can 
adjust noise rejection reinforcement. 
[0054] 

By the response indication at the time of an infrared exposure, the pixel judges whether it 
is a certain defect (image failure by adhesion of a blemish, dust, a fingerprint, etc.), and 
defective clearance processing corrects image information according to the defective 
degree. 
[0055] 

Although edge enhancement processing expands the edge section of image data a little on 
the outside of an image or there is technique, such as JP,5-307603,A made clear, in the 
pixel judged to be an edge field, this is an example and is not limited to this. 
[0056] 

As for data smoothing, it is desirable to use the approach of graduating without producing 
dotage. Moreover, when the location where the noise in an image exists is known, or 
when the noise in an image and other parts can be distinguished, a noise is removed by 
replacing the concentration value of the part of a noise with nearby average concenfration. 



Moreover, there is the approach of weakening a noise by equalization actuation without 
distinguishing the noise in an image and other parts etc. Moreover, although there is 
technique, such as JP,8-18777,A which performs data smoothing in a weak emphasis list 
using the filter which has a flat property in a characteristic fi"equency region, this is an 
example and is not limited to this. 
[0057] 

It is possible to perform the image processing which detected the face field, generated the 
image-processing condition parameter according to the number of the detected face fields, 
presumed the scene attribute of the image itself, such as a non-person photograph, a 
certification photograph, a portrait, a snapshot, and a set photograph, by carrying out an 
image processing based on an image-processing condition parameter, and was suitable 
for the scene attribute with the gestalt of this operation with the face detection means. 
[0058] 

The image processing based on this image-processing condition parameter is performed 

as follows. 
[0059] 

About edge enhancement, as shown in drawing 2 (c) and (d), the emphasis degree of a 
frequency component higher than the reference frequency of edge enhancement is 
relatively enlarged, for example, so that there are many face fields. It is possible to 
perform edge enhancement which presumed the scene attribute of the image itself, such 
as a set photograph, from the number of face fields, and was suitable for the scene 
attribute. 
[0060] 

Moreover, as shown in drawing 2 (a) and (b), the emphasis degree of a frequency 
component lower than the reference frequency of edge enhancement is relatively 
enlarged, for example, so that there are few face fields. It is possible to perform edge 
enhancement which presumed the scene attribute of the image itself, such as a non-person 
photograph, a certification photograph, a portrait, and a snapshot, from the number of 
face fields, and was suitable for the scene attribute. 
[0061] 

About data smoothing, as shown in drawing 2 (c) and (d), the processing radius of data 
smoothing is made small, or data smoothing is made unsuitable, for example, so that 
there are many face fields. It is possible to perform data smoothing which presumed the 
scene attribute of the image itself, such as a set photograph, from the number of face 
fields, and was suitable for the scene attribute. 
[0062] 

Moreover, as shown in drawing 2 (a) and (b), the processing radius of data smoothing is 
enlarged or a limit of smoothing is made loose, for example, so that there are few face 
fields. It is possible to perform data smoothing which presumed the scene attribute of the 
image itself, such as a non-person photograph, a certification photograph, a portrait, and a 
snapshot, from the number of face fields, and was suitable for the scene attribute. 
[0063] 

About gradation contrast, as shown in drawing 2 (c) and (d), what shifted gradation 
contrast to the high contrast side is applied to the whole image, for example, so that there 
are many face fields. It is possible to perform high contrast of gradation contrast which 
applied what shifted gradation confrast to the high contrast side to the whole image from 



the number of face fields, so that there were many face fields, such as a set photograph, 
presumed the scene attribute of the image itself, such as a set photograph, and was 
suitable for the scene attribute. 
[0064] 

Moreover, as shown in drawing 2 (a) and (b), what shifted gradation contrast to the 
bearish side is applied to the whole image, for example, so that there are few face fields. 
It is possible to perform the ** tone of gradation contrast which presumed the scene 
attribute of the image itself, such as a non-person photograph, a certification photograph, 
a portrait, and a snapshot, fi-om the number of face fields, and was suitable for the scene 
attribute. 
[0065] 

About defective clearance processing, as shown in drawing 2 (c) and (d), defective 
clearance processing is weakened or defective clearance processing is made unsuitable, 
for example, so that there are many face fields. It is possible to perform defective 
clearance processing in which presumed the scene attribute of the image itself, such as a 
set photograph, from the number of face fields, and it was suitable for the scene attribute. 
[0066] 

Moreover, as shown in drawing 2 (a) and (b), defective clearance processing is enlarged, 
for example, so that there are few face fields. It is possible to perform defective clearance 
processing in which presumed the scene attribute of the image itself, such as a non- 
person photograph, a certification photograph, a portrait, and a snapshot, from the 
number of face fields, and it was suitable for the scene attribute. 
[0067] 

The example of such an image processing is shown in drawing 5 . 
[0068] 

As for the image processing in case the number of the face fields detected in this example 
is 0, high contrast, noise rejection, and defective clearance did not apply contrast 
adjustment for whenever [ sharp nature emphasis ] strength (high-frequency emphasis). 
This image processing was set to condition No.6. The case of a non-person photograph, 
for example, a scenery photograph etc., there is sharp nature and the strong image of 
contrast was obtained. 
[0069] 

The image processing in case the number of the detected face fields is 1 made weakness 
(low frequency emphasis) and contrast adjustment as bearish, and made [ whenever / 
sharp nature emphasis ] defective clearance strength for noise rejection strength. This 
image processing was set to condition No. 1 . In the case of one person's certification 
photograph, and the portrait, sharp nature was weak, contrast was strong in the part of a 
face, and the image which moreover has neither a blemish nor dust was obtained. 
[0070] 

The image processing in case the number of the detected face fields is 2-3 made inside 
noise rejection which does not apply contrast adjustment for whenever [ sharp nature 
emphasis ] among weak - (low frequency emphasis), and made defective clearance the 
criterion. This image processing was set to condition No. 2. In the case of 2-3 persons' 
snapshot etc., sharp nature was a little weak and the image which lost the blemish 
especially moreover attached to an eye, dust, etc. was obtained. 
[0071] 



The image processing in case the number of the detected face fields is 4-7 made inside 
noise rejection which does not apply contrast adjustment for whenever [ sharp nature 
emphasis ] inside (low frequency emphasis), and made defective clearance the criterion. 
This image processing was set to condition No.3. In the case of 4-7 persons' set 
photograph etc., sharp nature was weak and the image which lost the blemish especially 
moreover attached to an eye, dust, etc. was obtained. 
[0072] 

The image processing in case the number of the detected face fields is 8-15 made 
weakness noise rejection which does not apply contrast adjustment for whenever [ sharp 
nature emphasis ] inside - strength (high-frequency emphasis), and made defective 
clearance weakness. This image processing was set to condition No.4. In the case of 8-15 
persons' set photograph etc., the part sharp nature more than which manpower increases 
strengthened, and the image which lost the blemish especially moreover attached to an 
eye, dust, etc. was obtained. 
[0073] 

The image processing in case the number of the detected face fields is 16- made contrast 
adjustment as high contrast sfrength (high-frequency emphasis), and made [ whenever / 
sharp nature emphasis ] weakness and defective clearance weakness for noise rejection. 
This image processing was set to condition No.5. In the case of 16 persons - a set 
photograph, etc., the part sharp nature more than which manpower increases further 
strengthened, and the image which lost the blemish especially moreover attached to an 
eye, dust, etc. was obtained. 
[0074] 

Moreover, in the image processing based on an image-processing condition parameter, it 
excepts from the number of the face fields for image-processing conditional judgment 
about the face field of the small size below predetermined [ of a face field ]. For example, 
it is possible to perform the image processing which is the small size below 
predetermined [ of a child's face field ], is excepting from the number of the face fields 
for image-processing conditional judgment about this face field, presumed the scene 
attribute of the image itself, such as a set photograph, and was suitable for the scene 
attribute in the case of the set photograph of an adult and a child. 
[0075] 

Moreover, about the face field where a high-frequency component is scarce, it excepts 
from the number of said face fields for image-processing conditional judgment. The face 
field where this high-frequency component is scarce is a field which faded, and can 
perform the image processing which is excepting, presumed the scene attribute of the 
image itself, such as a non-person photograph, a certification photograph, a portrait, a 
snapshot, and a set photograph, from the number of the face fields for image-processing 
conditional judgment, and was suitable for the scene attribute about the part which faded 
in this way. 
[0076] 

Moreover, it is possible to perform the number of face fields and the image processing 
which presumed the scene attribute of the image itself, such as a non-person photograph, 
a certification photograph, a portrait, a snapshot, and a set photograph, and was suitable 
for the scene attribute by changing image-processing conditions per piece with the 
combination of the size information on a face field. 



[0077] 

The example of such an image processing is shown in drawing 6 . 
[0078] 

The image processing in case the number of the face fields detected in this example is 0 
was processed by or less magnitude criteria xl of a face / 4, magnitude criteria xl / 4 - 
1/2 of a face, magnitude criteria xl of a face / 1, magnitude criteria x 1-2 of a face, 
magnitude criteria x2-4 of a face, and condition No.6 that are shown in drawing 5 more 
than magnitude criteria x4 of a face. [ 2-1 ] The case of a non-person photograph, for 
example, a scenery photograph etc., the image processing was performed regardless of 
the magnitude of the magnitude of a face, there is sharp nature and the strong image of 
contrast was obtained. 
[0079] 

An image processing in case the number of the detected face fields is 1 Magnitude 
criteria xl of a face / case of four or less is processed by condition No. 3 shown in 
drawing 5 . In the case of magnitude criteria xl of magnitude criteria xl / 4 - 1/2 of a face, 
and a face / 1, it processed by condition No.2 shown in drawing 5 , and, magnitude 
criteria x 1-2 of a face, magnitude criteria x2-4 of a face, and in the case of beyond [ of a 
face ] magnitude criteria x4, processed by condition No. 1 shown in drawing 5 . [ 2-1 ] 
[0080] 

An image processing in case the number of the detected face fields is 2-3 In the case of or 
less magnitude criteria xl of a face / 4, magnitude criteria xl / 4 - 1/2 of a face, 
magnitude criteria xl of a face / 1, it processes by condition No. 3 shown in drawing 5 . 
[2-1 ] In the case of magnitude criteria x 1-2 of a face, and magnitude criteria x2-4 of a 
face, it processed by condition No.3 shown in drawing 5 , and, in the case of beyond [ of 
a face ] magnitude criteria x4, processed by condition No. 1 shown in drawing 5 . 
[0081] 

An image processing in case the number of the detected face fields is 4-7 In the case of 
magnitude criteria xl / 4 - 1/2 of or less magnitude criteria xl of a face / 4, and a face, it 
processes by condition No. 4 shown in drawing 5 . In the case of magnitude criteria xl of 
a face / 1, magnitude criteria x 1-2 of a face, and magnitude criteria x2-4 of a face, it 
processed by condition No.3 shown in drawing 5 , and, in the case of beyond [ of a face ] 
magnitude criteria x4, processed by condition No.2 shown in drawing 5 . [ 2-1 ] 
[0082] 

An image processing in case the number of the detected face fields is 8-15 In the case of 
or less magnitude criteria xl of a face / 4, magnitude criteria xl / 4 - 1/2 of a face, 
magnitude criteria xl of a face / 1, it processes by condition No. 4 shown in drawing 5 . 
[2-1 ] In the case of magnitude criteria x 1-2 of a face, and magnitude criteria x2-4 of a 
face, it processed by condition No.3 shown in drawing 5 , and, in the case of beyond [ of 
a face ] magnitude criteria x4, processed by condition No.2 shown in drawing 5 . 
[0083] 

An image processing in case the number of the detected face fields is 16- In the case of 
magnitude criteria xl / 4 - 1/2 of or less magnitude criteria xl of a face / 4, and a face, it 
processes by condition No. 5 shown in drawing 5 . In the case of magnitude criteria xl of 
a face / 1, and magnitude criteria xl-2 of a face, it processed by condition No. 4 shown in 
drawing 5 , and, magnitude criteria x2-4 of a face, and in the case of beyond [ of a face ] 
magnitude criteria x4, processed by condition No.3 shown in drawing 5 . [ 2-1 ] 



[0084] 

With the gestah of this operation, with a face detection means, a face field is detected, the 
face field of the maximum size is chosen among the detected face fields, an image- 
processing condition parameter is generated based on the size information on the selected 
face field, and an image processing is carried out based on an image-processing condition 
parameter. This image processing is sharp nature emphasis, contrast adjustment, noise 
rejection, defective clearance, edge enhancement, data smoothing, etc. 
[0085] 

Thus, it is possible to perform the image processing which generated the image- 
processing condition parameter based on the size information on the selected face field, 
presumed the scene attribute of the image itself, such as a non-person photograph, a 
certification photograph, a portrait, a snapshot, and a set photograph, by carrying out an 
image processing based on an image-processing condition parameter, and was suitable 
for the scene attribute. 
[0086] 

With the gestalt of this operation, with a face detection means, a face field is detected and 
the sharpness of each detected face field is judged. Sharpness generates an image- 
processing condition parameter based on the size information on the face field which 
chose the face field of the maximum size and was chosen out of the thing more than 
predetermined level, and carries out an image processing based on an image-processing 
condition parameter. 
[0087] 

This image processing is sharp nature emphasis, contrast adjustment, noise rejection, 

defective clearance, edge enhancement, data smoothing, etc. 

[0088] 

Thus, it is possible to perform the image processing which generated the image- 
processing condition parameter based on the size information on a face field that the 
sharpness of each detected face field chose and chose the face field of the maximum size 
from the things more than predetermined level, presumed the scene attribute of the image 
itself, such as a non-person photograph, a certification photograph, a portrait, a snapshot, 
and a set photograph, by carrying out an image processing based on an image-processing 
condition parameter, and is suitable for the scene attribute. 
[Availability on industry] 
[0089] 

This image-processing approach is applicable to the image processing which displays an 
image on a record ingredient, a storage, equipment, etc. at record or a display device 
based on the image data from a photograph subject copy, a digital camera, etc. 
[Brief Description of the Drawings] 
[0090] 

[Drawing 1] It is the outline block diagram of the image recording system which records 

an image on a record ingredient based on image data. 

[Drawing 2] It is drawing showing a subject-copy image. 

[Drawing 3] It is the flow chart which shows an image processing. 

[Drawing 4] It is drawing showing sharp nature emphasis. 

[Drawing 5] It is drawing showing the example of an image processing. 

[Drawing 6] It is drawing showing the example of an image processing. 



[Description of Notations] 
[0091] 

1 Image Recording System 

2 Subject-Copy Image 

3 Scanner 

4 Image Processing System 

5 Printer 
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